SYNOPSIS Sensitivity tests with 12 antibiotics on 1,018 strains of Gram-negative bacilli isolated in a burns unit between 1969 and 1971 showed some important differences from results in similar tests on a series of strains isolated between 1965 and 1967. These changes included the emergence of a large proportion of kanamycin-resistant strains of Klebsiella aerogenes, Proteus mirabilis, and Escherichia coli and of smaller proportions of trimethoprim-and gentamicin-resistant strains; also the complete replacement of Proteus mirabilis with dissociated resistance to ampicillin by strains showing linked resistance to ampicillin and carbenicillin. The probable ielationship of these changes to the emergence of an R factor determining resistance to tetracycline, kanamycin, carbenicillin, ampicillin, and cephaloridine in Enterobacteria and Pseudomonas aeruginosa is discussed.
A survey of the types and antibiotic sensitivity patterns of Gram-negative bacilli isolated from burns in this Unit between 1965 and 1967 showed some unexpected features, including a high incidence of ampicillin-resistant Proteus mirabilis and Escherichia coli, a large proportion of which were sensitive to carbenicillin (Davis, Lilly, and Lowbury, 1969) . During that period carbenicillin was introduced in the Unit for the treatment of infection with Pseudomonas aeruginosa, and in 1969 carbenicillin-resistant carbenicillinase-producing strains of this organism emerged (Lowbury, Kidson, Lilly, Ayliffe, and Jones, 1969) ; subsequent studies have shown that this resistance was transferable and probably acquired by the transfer of R factors from Entero- bacteria colonizing the same burns (Sykes and Richmond, 1970; Fullbrook, Elson, and Slocombe, 1970; Roe, Jones, and Lowbury, 1971 
Materials and Methods
Swabs from burns were examined by culture methods described previously (Davis et al, 1969) . Gram-negative bacilli-one isolate of each colony type per patient per week-were identified by tests described in that paper, using the criteria of Cowan and Steel (1965) . All strains of identified Gramnegative bacilli were examined for sensitivity to a range of antibiotics by a ditch plate method identical with that described by Davis et al (1969) . Tests of sensitivity to nitrofurantoin, which were not included in the previous series, were included in this one. 'Moderately sensitive' strains were classified as 'sensitive' in this series. The main features are a fall in ampicillin, sulphadiazine, and tetracycline resistance and the emergence of resistance to gentamicin, kanamycin, nalidixic acid, and trimethoprim.
Results

PROVIDENCIA
The emergence of carbenicillin resistance and an increase in strains resistant to gentamicin, kanamycin, sulphadiazine, and trimethoprim were the main features.
PROTEUS MORGANII
Resistance to gentamicin, kanamycin, and trimethoprim emerged; more strains were resistant to carbenicillin and tetracycline, and fewer were resistant to chloramphenicol and sulphadiazine. Table II shows the resistance patterns of strains of the three most frequently isolated Gram-negative bacilli which were resistant to tetracycline, kanamycin, carbenicillin, ampicillin, and cephaloridine. These strains were selected for study because a large proportion of the strains of Proteus spp. and Klebsiella spp. recently isolated in the Burns Unit have shown the presence of an R factor determining this pattern of resistance (tetracycline, kanamycin, carbenicillin, ampicillin, cephaloridine); such strains were rarely found in other hospitals (Ayliffe, Lowbury, and Roe, 1972 GSTCKACeNSu (21) TCKACe (7) TCKACeSu (2) TCKANaCe (1) 
TCKACe(2) TCKACeN(35) TCKACeSu (7) TCKACeNSu (9) 52 STCKACeN (1) STCKACeSu (23) STCKACeNSu (3) TCKCIACeNSu (8) STCKACeNSu (12) STCKACeNSuTr (4) GSTCKACeSuTr ( . These strains of Ps. aeruginosa were found to transfer carbenicillin resistance to E. coli K12, and produced flactamase with a substrate profile of the type produced by some strains of E. coli and other Enterobacteria, but not by typical Ps. aeruginosa (Sykes and Richmond, 1970; Fullbrook et al, 1970) . From this it was inferred that the R factor determining resistance to carbenicillin (which was linked with resistance to tetracycline, carbenicillin, ampicillin, and cephaloridine) was acquired by Ps. aeruginosa from one of the Enterobacteria. This hypothesis is supported by further studies in our Unit, which showed that Proteus mirabilis and Klebsiella aerogenes isolated from burns carried an R factor that transferred the resistance pattern TCKACe in mixed cultures on mouse burns to E. coil K12, from which it could be further transferred to Ps. aeruginosa (Roe et al, 1971) . The emergence of frequent kanamycin resistance in Proteus mirabilis, Klebsiella aerogenes, and E. coil and of the resistance pattern TCKACe in the survey of Gram-negative bacilli described above are probably associated with the spread of this R factor and the use of carbenicillin in the Unit.
The dissociated ampicillin resistance of carbenicillin-sensitive Proteus mirabilis and E. coli, which was common in the first survey, was no longer found in the second survey. Cultures of strains which showed dissociated resistance in the earlier period were found to have become sensitive to both antibiotics on storage. The instability of this resistance suggests that it was determined by an R factor. It seems that these unstable ampicillinresistant strains, which became predominant in the Burns Unit when the antibiotic was in frequent use, may have been the primary source of the R 'factor determining carbenicillin resistance in Ps. aeruginosa
